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mR THE SB2U-3,0s3S-2,Am XSB2C-2

SEAPLANES- NACAtiO~

106-K,107-K,AND 125-AH

By RobertB. Liddell

INTRUXRXTON

At the requestof the Bureauof Aeronautlcsjaerodynamic

testshave teenmade on ~-
4
scalemodelsof?the Edo seaplanefloats

for the SB2U-3(model106-K),0S2U-2(model107-K),end XSB2C-2
(model125-AH)seaplene~.

APPARATTEAND TESTS

Models.-The modelsused in thesetestswere originally
constructedfor testsin the NACA tenk. They weremade of wood
and had a smoothlacquerfinish. The basicdimensionsend the
tablesof offsetsof the modelsare shownin tablesI to III and
figures1 to 3, inclusive.”

Models 106-Kend 107-Kwere chosenas the modificationsof
these two basicfloatde%igrmto be testeda% it was concluded
from tank teststhat thfsmodificationgavebetterhydrodynamic
characteristicS. These modifications(K) have shallowfluteson
the forebodyand a flaredbottomon the afterbody.

Model 125-AHiS the %asicdesfgnand has
forelxxlyand afterbody.

l?indtunnel.-The modelsweremountedon
teststripodin the NACA 7- by 10-footclosed

fluteson both the

the standardforce-
throatwind tunnel



2
,

. .. . .

which fs demr~bed In detail“lnreferenoe1.“ A typicalfloat
installationin the 7- by 10-foottunnelis shornin figure4.

Tests.-Models106-K&nd 107-Kwere testedat adynamlc
prees=f 16.17 poundsper squarefoot correspondingto an
airspeedof about80 miles’perhour at standardsea-levelconditicum.
To obtainthe same effectiveReynoldsnumberof approximately

1,s00,000(b8f30don vOiiid/3 and a tunnelttibul.etiefactor
of 1.6) that is,neededfqr exactcomparabilityof models,model
125-AHwas testedat a dynsmicpressureof 10.8 poundsper square
footwhich correspondsto an airspeedof about65 miles per hour.

For a base line In determiningangleof pitch,the deck line,
as shownin a side-viewdrawing,was used. For the threefloats
it was foundthat this linewas straightthroughoutits len@h
exceptfor a smallportionnear the nose.

As part of the qomting tripodprojectsintothe air stream
and as the strutaffectdthe air flow,tare testswere first
madeon models106-Kend 125-AH. The floatsweremountedin an
uprightposition,witha d- strutalternatelyon and off to
get the resultingnet tare. The tarevalueswere subtractedfrom
,there@,ar testreadingsto obtainthe net forcesand momnts
“onthe floats. The tare valuesobtainedin testing106-Kwere
appliedto the 107-Ktestresultsbecauseof the similarityof
the two floats.

For the regularteststhe modelsweremountedinvertedon
the tripod. Three testsweremade on each float;namely,a pitch
test at zeroyaw end two yaw tests,one at zeroand the other
at 10° angleof attack. The pitch-anglerangefrom -10°to 16°
was takenin 2° increxpmtsand the yaw-anglerangefrom -5° to 20°,
in 5° increments.

RESULTS

The resultsare @ven by
the wtnd axes and are defined

CL lift coefficientJ--
~v2/3

cJ) drag coefficient~
qv2/3

AND DISCUSSION

standan!lcoefficientsreferredto
as follows:
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lateral-foroeCy

.,,
coeffy-::#Y ‘“’” ““”’ “’

f., ..’.’.,, ,,. ,
,.

T, ..-

cm pitching-moment coefficient
~.. i”<:;.’., , ., ,,

qv ., ,, ,, .
.U .x “, :, , ,, .. . .

i
Cn yawing-moment coefficient

Qv

where .. .....”’.,., !

L force along Z axis; positive when dfrectedupwazzd
,,, ,!.

D force along X axisj positive when directed backward

Y force alongY axisj positive when directed to right

M pitching moment about Y“’sxie,’positivewhen it tends to
depreos afte.rbody (See figs. 1, 2, and 3.)

N yawingmomentaboutZ axis; positivewhen clockwise,as
viewed from above (See I’ige.1, 2, and3.)

v volume 0< the float (cu ft)

q @IITlij”C yressul”e(Elug6/CU ft)

and

a angle of attack, degrees; positive when forebody is raised

w angle of yaw, de~rees; positive when rotated clockwise, as
viewed from a’hove

Coefficients are based on volume rather than area as the volume
of a float is a more important variable in desl~n, being largely
determined by the weight of the air-plane. This procedure was
followedin previous tests as sho~ in reference 2.

The test results are plotted in figuree 5 to 7, inclusive.

Even though model 125-AH has fuller ends, it shows a lower
drag coefficient than either models 106-Kor 107-Kwithinthe usual
operatingrangeof about-2° to 7° angleof attack. This iS
probably due to the smaller amount of curvature of the midshi~
section. By selecting the deck line as a reference for measuring
angle of attack, minimum drag occurs for all floats at zero angle
of attack.

The pitching- and yawing-moment coefficient curves cannot be
exactly compared as the position a“boutwhich the moments are given

1“ —
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is not at the samelocatim for all
followthe rule for most streamline

threemodels.
bodiesin that

The floats
they are

unstablein both pitchend yaw aboutany pointon the body itseli’t

The minimumdrag coefficientsof the three floatsteetedare
comparableto thoseof the floatsin reference2.

LangleyMemorial Aeronautical Laboratory,
National Advisory Committee for Aeronautics,

Lang$ey Field, Vs., March 27, 1942.
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TABLEOF OFFSETS - MOIY!L106K

[ml OffsetsIn Inches,Full Siz~l

Half Breadth

Station

o
1

16
29
44
59
68
89

112
119
134
146
1791?
179A
19$
220
246
272
298
325F
325A
325

Chine

o
3.19
5.49
8.84
12.20
15.74
~8.38
20.03
20.57
21..%
22.~o
22.)+()
22 ,~o
22.44
22.09
21.42
20.42
18.78
16.53
13●47
9*35
3●55
3●59
6.32

Sister
Keelson

-.-----
-------
---------
---.-.-
-------
-------
------..
10.65
SI.x8
12*O2

‘812 .s,

“-8L? *LI

:7 >83
12.$)4
13.00
----..--
-------
-------.
-------
-------
--------
-..-----
....-----
-r.-----

Heightabovedatumline

Keel

31.69
28.27
25.55
21.41
17.10
12,13
8,10
5.;5
3975
1.~i
.32
*l#;

●33
.23

-.o~
3.70
5,50
8J59

I.I..69
;.4,’:8
:“(.88
21.C9
24.20
25.75

Chine

31.69
30●11
28.72
‘yj●T1
24.14
21.22
18.71
i{j,71
15>69
l~;..02
~~.&G

-“413*>
13.2L
~3.11
12,8J
1.6.37
X7,77
19,87
21.62
22.87
23.91
23.41
2]+.20
25.75

Sister
Keelson

--------
--------
-------
-------
-------
..-----
-------
11.97
10.83
9,16
8s02
7,82
7.)+9
7.20
6.39

-------
-------
-------
---.---
--.”---
-------
----..-
--”----
.--.---

Deck

31.69
32.77
33.63
:;::

37●51
38.43
38.92
39,00
39.00
:9.00
39.00
39.00
39.00
39,00
39.00
39.00
39.00
39.Go
39.00
39,00
39.00
39.00
39.00
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Station

o

/:

14:+
26.5
38.5
55.5
7205
04●’j
133
161
17]+F
174A
187
212
237
262
287
311F
211A
321

m

TABLEOF ‘OFFSBTS- MODEL‘:~0~

~1 Offsetsin Inches,F@l Siz#l..

\
HalfBreadth ‘\ He@ht &&e datumline

.— —

Chine

o
5,29
7.76
9*53
12.13
15.54
17.63
19,60
21.19
23.09
23.75
23.4.3
22.91
22.07
21.27
19.’22
16.37
12.70
8.21
3.11
3●O9
.75

Sbter
Keelson

Keel

--------
--------

.- *----

. . .. ---c

.-.----

12●L5
13.?.1
1.3.35
13.64

-..-----
----..--
-------- -
---------
--------
--”.----

--”----

-----...-
-------
--------

33.31
26.s8
234J0
20.97
17’.19
II.$IO
8●09
4,46
1.94
0
0
0
0
4.05
5-53
8.36
11.20
14.03
16.87
19.59
22.09
!23●y3
——

~-

Cmil?.$

—---+-+-

33.31
29.9(1
27.flk
26.2e
23.5Q
19●b 3
16,6’7
13.716
12.0()
1O.$H?
10.92?
10.’32‘
10.92
Ilk.9(3
16.02
17.84
19.27
20.30
20.92
21.12
22.09

I23.y3 i

Sister
Keelson

-------
“-- D?---

.- ..*--

.-- ..”.

-------

-“-----

-“------

--------

3,65
6,66
6 .z8
5 ,~6
5.37

---- m...-
..---””..
-------
. ...”.-
-.. .--s
-S.,--xs
-...xmm
...D.-es
?.?-.--”-

- —-

Deck

33●31
36.10
37.05
37●7O
38.61
39.69
40.27
40.67
40.75
40.7’5
40.75
40.75
40.?5
40.75
40.75
40.75
40.75
40.75
40.75
40.75
40.75
40.75
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Station

—-

0
2
y
10
20

R
75
111
147
177
198
219F
219A
243
27!.+
305
336
367
398F
398A
410

TII

TABLEOF O.FFSETS- MODEL 3.25-AH

IA1lOffset. in Tlwhes,Ful-1Sfzej

Half Breadth

Chine

o
7.16
10.31
13.50
17.42
21.84
p]+.42
26.01
27.66
28.00
27.70
27.??
?7.33
26.54
2>.61
23.yg
21.61
18.13
1.2,96
~.21
5.21
1.37

.—

——
Sister
Keelson

--------
--------
--..-”-.
-----..-
.......
--------
..-------
1-3.94
15.76
16.00
~6.00
3.6.00
16.00
14.57
13.37
u ●f?l~
10.28
8.TZ

--..-..--
----..--
--------
........

Height above datum line
..—

Keel

—

37930
32.05
2s●87
25.11
20.00
1.3.32
s.q~
5.75
3..72
.63
.36
.18

0
}1..53
7.~l
11.36
15.21
19.05
22!.?0
26.75
30●90
32.95

Chine

37●30
33.78
34.2h
32.1-4
29.07
24,69
21.66
19,29
16.12
15.19
14..92
14.7]+
St.56
18.03
20.56
23.58
26.22
2?2.29
29,50
29*Lto
30.90
3’2.95

— —.-
Sister
Keel.son
-.——
-------
-----..-
-------
---------
............-
-.,”-----
......-
3,4.18
10.32
8,32
8.30
7.93
7●57
u .16
13.87
3.7.33
20.81
2J+.28
--”-------
----------
........
--------
.——.

,—..

Deck

——..

37930
38,96
40.00
41.13
4.2,(%
44,49
4.5.4.7
lk~.97
46.00
46.00
1+~,()()
)+6,00
46.00
46.00
L6.00
46.00
46.00
46.00
46.00
46.00
46coo
46.00
—— I
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J&_@@ ~d=f ._m-U s@=-

Vo/ume 2,20 Cu.ft. /40. 62 cu. fY.

VOiU?n e ‘J [67 sq. ft.

/VOfe! Loca+ion of pos;fioh 0/7 flout jO Mhi’ch
qli momefits were tra~sfipped”
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Figure4.- Model 125-AH mounted inthe7- by 10-footwind tunnel.
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